In France, numerous HIV patients still discover their HIV status as a result of AIDS-related symptoms. We investigated factors related to the absence of any HIV testing in men and women separately, using the data from the SIRS cohort, which includes 3023 households representative of the Paris metropolitan area in 2005. The failure to use HIV testing services was studied in relation to individual socio-economic and demographic factors as well as some psychosocial characteristics. The effect of the characteristics of the residential neighbourhood was also analysed using multilevel models. In multivariate analysis, the factors associated with no history of HIV testing in women were an age !44 years, the absence of any pregnancy during the previous 15 years, a low education level, unemployment, to have had no or only one steady relationship in one's lifetime, to have a religious affiliation and to live in a poor neighbourhood. In men, factors were age B30 or !44 years, to have had no or only one steady relationship during one's lifetime, to have a religious affiliation and to perceive oneself as being at low risk of HIV infection. An association according to the ''migration origin'' was observed among men: foreigners and French men born to (at least) one foreign parent were more likely not to have been tested than French men born to two French parents. We conclude that gender, social and territorial differences exist in HIV testing among people living in the Paris area. More systematic proposals of HIV test in primary care would be an effective policy to overcome these persistent social stratifications.
Introduction
Despite having one of the highest level of HIV testing rate in Europe (Van Casteren et al., 1993) , French national statistics indicate that numerous HIVpositive patients present for treatment with a CD4 count B200 cells/mL and 52% of AIDS cases are unaware of their HIV infection at the time of diagnosis (Institut de Veille Sanitaire, 2007) , when a late diagnosis is known to be associated with an increased risk of mortality after entry into the healthcare system (Sterne et al., 2009) . In France, HIV testing policy is based on the opt-in approach. Since 1993, HIV testing is offered systematically by health professionals to pregnant women. HIV testing is widely delivered in hospitals, in free and anonymous testing settings, and also largely provided in primary care. Data from a French national HIV testing surveillance system, based on a representative sample of general practitioners, showed that only 11% of the tests ordered annually were performed in individuals belonging to high-risk groups or after high-risk behaviours (Massari, Dorle´ans, & Flahault, 2005) .
Among AIDS cases, a late HIV diagnosis is significantly more frequent in immigrants than in French-born individuals (64% vs. 41%), which suggests that access to HIV diagnosis and antiretroviral treatments was unequal, even though both are available free of charge in France (Institut de Veille Sanitaire, 2007) .
In France, like in most industrialised countries, numerous studies have identified a link between individuals' socio-economic situation (SES) and their health status and/or their use of health services. More recent studies have focused on the neighbourhood factors associated with health (Silhol, Zins, Chauvin, & Chaix, 2011) or health care (Valle´e, Cadot, Grillo, Parizot, & Chauvin, 2010) , after adjustment for individuals' SES.
Some studies have reported that disparities in health outcomes exist between immigrants and native-born individuals (Jusot, Silva, Dourgnon, & Sermet, 2009) , but as such they remain rare. Indeed, unlike in countries such as the United States or Great Britain, it is not legal in France to routinely categorise people into racial, ethnic or religious groups, and capturing the citizenship and/or country of birth of individuals and those of their parents is rarely done and is governed by strict legal rules. For these reasons, French studies on the social and migrational determinants of HIV testing are scarce (Le Vu & Lydie´, 2008) although some studies devoted to French women from overseas territories (Halfen, 2008) or African women (Lydie´, 2008) were published. More generally, studies that address barriers to and facilitators of HIV testing in high-income countries are scarce (Deblonde et al., 2010; De Wit & Adam, 2008) , particularly those highlighting the situation of their minorities (Wohl, Tejero, & Frye, 2009 ) and their migrant populations (Fakoya, Reynolds, Caswell, & Shiripinda, 2008; Stolte, et al., 2003) .
The purpose of this study was to determine predictors of the failure to use HIV testing among men and women separately in a representative sample of residents of the Paris metropolitan area, including socio-economic factors, certain psychosocial characteristics and two other main dimensions: their ''migration origin'' and the socio-economic status of their neighbourhood of residence.
Methods

Participants and procedure
The SIRS (French acronym for health, inequalities and social ruptures) cohort is the first large, representative, population-based French cohort set up to study the social determinants of health and health care utilisation. In this cohort, the respondents' addresses are geocoded, and a large number of social and health-related characteristics were captured during at-home, face-to-face interviews.
Our study population was a multistage sample randomly selected from the general population living in the Paris metropolitan area. The primary sampling units were census blocks: 50 of them were randomly selected from the 2595 eligible census blocks in Paris and its suburbs, and the poorest ones were overrepresented. At the second level, 60 households were randomly selected in each census block. Finally, we randomly selected one French-speaking adult per household by the birthday method (the adult chosen was the person in the household with the next birthday). Data were collected between September and December 2005. Further details on the sample methodology have been published elsewhere (Roustit et al., 2009) . Of the 4560 adults initially contacted to participate, 29% declined to answer, 3% did not speak French, and 2% could not answer for health reasons.
Measures Outcome
The outcome variables were having had an HIV test and the circumstances for having been tested, both over the individual's lifetime. Four closed (yes/no) questions were asked about having been tested at least once for HIV: (1) at any time during one's lifetime; (2) at one's own request; (3) as part of a systematic or routine examination (pregnancy, marriage, blood donation); and (4) on a physician's recommendation. The interviewees were asked about the date of their last HIV test.
Demographics
A first set of independent variables examined in this study were demographic characteristics, including age, gender, marital status and ''migration origin''. The latter was defined and categorised by distinguishing between French born to two French parents, French born to at least one foreign parent and foreigners. Because HIV screening for all pregnant women had been widely offered since 1990 (Massari et al., 2005) , having a child B15 years (or being pregnant at the time of the survey) was included.
Socio-economic status
Several characteristics related to the individual's SES were taken into account: education level (primary or less, lower secondary, upper secondary and university), employment status (employed, unemployed and inactive Áincluding retired or student), occupational category (coded as inactive, lower white-collar, tradespeople-salespeople, upper white-collar, blue-collar and intermediate occupations), monthly income per household unit, which was divided into quartiles and health care utilisation status, including health insurance status, having a regular general practitioner (or not) and having foregone health care for financial reasons during the previous 12 months (or not).
Psychosocial characteristics
The individual's self-perception of HIV risk (ranked as low or high) was taken into account, as well as certain characteristics pertaining to some of his or her social ties and social support: the self-perceived feeling of being supported by friends, relatives or neighbours (or not), the fact of living alone (or not) and the number of steady couple relationships over the individual's lifetime. Finally, the interviewees were asked about their religious affiliation, if any (but not about their religion itself).
Neighbourhood characteristics
At the neighbourhood level, we used the mean monthly household income in the neighbourhood as an indicator of its socio-economic type. It was calculated using the 2005 income tax database (provided by French tax authorities) and divided into quartiles.
Statistical analyses
We used x 2 tests to identify potential differences among participants who reported having been tested for HIV and those who did not. First, all the selected variables associated with our dependant variable with a p-value B0.20 were introduced in two multivariable regression models (for men and women separately) and were then backward-selected. Decisions concerning potential covariates retained in the final models were based on the Hosmer approach using a threshold pB0.05. All of these statistical analyses were weighted to take into account the sampling method and the poststratification adjustment for age and gender according to the general population census data. The survey logistic procedure (SAS † v.9.1) was used to estimate the parameters, confidence intervals and statistical tests. Second, we computed multilevel models using Stata † v.10 with the xtmelogit procedure (specifying that collected data were clustered by census block). The multilevel modelling strategy was carried out in three steps. First, a null model was computed to estimate the area-level variations. Second, individual independent variables selected by the previous logistic regression procedure were included to test for the compositional effect. Finally, the neighbourhood-level characteristic was introduced into the model. To test for area-level variation, the level 2 variance and the median odds ratio (MOR) were estimated at each step. The MOR measures the median value of the adjusted OR between the most and least at-risk individual when comparing all pairs of neighbourhoods (Larsen & Merlo, 2005) .
Results
The participation rate in the survey was 71%. The sample consisted of 1423 men (47.1%) and 1600 women (52.9%). With regard to SES (Table 1) , 56.4% were active, 83.6% had complete health insurance, 18.4% of the subjects were living alone and 5.5% were socially isolated. The participants' mean age at the time of interview was 44.1 years for men and 45.7 years for women.
In our sample, 55.4% of people had been tested for HIV at least once during their lifetime: 46.7% had been tested at least once at their request, 61.7% during a systematic or routine examination and 13.6% at their physician's request. Subjects who answered that they did not know whether or not they had been tested (n 0 33) were grouped with the never-tested subjects. Of the tested subjects, 20.4% had been tested during the previous 12 months, 47.6% during the previous 1Á4 years, 18.8% during the previous 6Á10 years and 13.1% !10 years earlier.
The proportion of tested subjects varied widely according to the neighbourhood: 17.6Á82.6% in men and 28.6Á83.7% in women. Men were more likely to have never been tested for HIV than women (48% vs. 41%, pB0.001).
In men, the factors positively associated with no history of HIV testing in univariate analysis were young (B25 years) or old age (!60 years), lower education level, lower income, being a foreigner or being a French born to at least one foreign parent, not having any children B15 years, not living in a couple relationship, having had no or only one steady relationship, having a religious affiliation, having a regular general practitioner, perceiving oneself to be at low risk for HIV infection, being unemployed or a blue-collar worker, not living alone and living in a poor neighbourhood (Table 1) . Health insurance status, social support and having foregone health care were not associated with our outcome.
In women, the factors positively associated with no history of HIV testing were age !60 years, lower education level, not living in a steady relationship, not having any children B15 years, not being employed or a blue-collar worker, living alone, never having had steady relationship and having a religious affiliation. Migration origin, income, health insurance status, social support, having a regular general practitioner, self-perception of HIV risk and neighbourhood mean income were not associated with our outcome. After the introduction of neighbourhoodlevel variables, the effect of all the individual variables remained statistically significant and stable. In women, the neighbourhood mean income was associated with never having been tested for HIV (aOR 3rd-quartile vs. 1st-quartile 00.63). The area-level variance (0.028 [0.037]) was no more significantly different from zero when both the individual and area variables were taken into account.
In men (Table 3) , an area-level effect was found in the null model (level 2 variance of 0.103 [0.059]). After introduction of the individual variables in the second model, the level 2 variance was no more significantly different from zero. In this model, factors associated with never having been tested for HIV included age groups other than 30Á44 years, low education level (aOR primary vs. university 01.85); the number of steady relationships during one's lifetime (none or only one) and the perceived risk of HIV infection (aOR low vs. high 01.69). Moreover, in men, a religious affiliation was significantly associated with no history of HIV testing (aOR 0 1.35). An association with migration origin was also observed: compared to French men born to two French parents, foreigners (aOR 01.62) and French men born to at least one foreign parent (aOR 0 1.64) were more 
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likely to have never been tested. All these individual factors remained statistically significant in the last model, which also includes the neighbourhood mean income (which was not significantly associated with our outcome).
Discussion
Our data show that in 2005, in the Paris area, men were less likely to have been tested at least once during their lifetime than women. In both sexes, not having been tested for HIV was significantly associated with an older age, a low education level, the absence or only one steady relationship during one's lifetime, and a religious affiliation. Furthermore, in men, never having been tested for HIV was associated with a low self-perceived risk for HIV infection, and the migration origin. In women, other associated factors were being inactive and having no children B15 years. Our study also shows differences between neighbourhoods in the likelihood of women never having been tested, which persisted after taking individual characteristics into account and which is, at least partially, explained by a contextual variable, such as neighbourhood mean income. On the contrary, in men, the significant differences in the observed crude prevalence rates of HIV testing between neighbourhoods are fully explained by a composition effect. The individuals were interviewed retrospectively about any previous HIV testing. The last test had been performed an average of about five years before the survey date. Thus, a recall bias concerning the circumstances of the last test is possible. In addition, some respondents, especially foreigners and the less educated, may have confused certain routine laboratory tests and the HIV screening test, which would have led to an overestimation of HIV testing.
Because no data had been collected on the respondents' sexual behaviours, or practices related to the prevention of HIV transmission, we could not explore the contribution of these factors to the differences observed. Similarly, reasons for never having been tested were not investigated upon the individuals' inclusion in this multi-purpose health and social cohort. Finally, the respondents' HIV status was not taken into account here because the number (n 027) of infected people in our sample was low (approximately 1% of the total, which is the number expected according to the HIV prevalence in Paris area).
Many studies on the utilisation of health-care services have shown that people with a low SES are less likely to avail themselves of preventive care, even in countries where national health services and/or universal and public health insurance should preclude any financial obstacles to access to such care. In pregnant women or women with children B15 years, the proportion of subjects who had been tested was as high as 84.8%. Pregnancy is the most common reason for HIV diagnosis in sub-Saharan African women, whereas it is the second after clinical symptoms among French-born women. Universal voluntary HIV testing of pregnant women is the key to prevention of mother-to-child transmission (MTCT) of HIV. Data from the French Perinatal Cohort showed that the proportion of women without ART during the pregnancy rapidly decreased from 15.6% in 1994Á1996 to around 3.0% in the period 1997Á2004. African and French women did not differ in terms of access to HAART, nor for substandard management (Jasseron et al., 2008) .
We found also that people who had had zero or only one steady relationship in their lifetime were less likely to have been tested. Starting a steady relationship is still one of the most frequent reasons for getting tested for HIV: in 2004, 39% of the people had undergone HIV testing to stop using condoms with their partner or as part of their pre-nuptial examination (ORS Ile-de-France, 2005) . Another French study found that being in a steady relationship and having children make people feel that they are less at risk for HIV and cause them to be at greater risk for late diagnosis (Delpierre, Cuzin, Lauwers-Cances, Marchou, & Lang, 2006) . Generally speaking, since they are not priority targets for testing, current French policy results in people at low risk for HIV infection being at high risk for late detection (Delpierre, Cuzin, & Lert, 2007) .
We found that subjects of both sexes with a religious affiliation were less likely to have been tested than those without any. Monotheistic religions hold multiple discourses but generally highlight the concepts of abstinence and fidelity within marriage as a model for risk prevention against HIV infection (Santelli, 2008) . In communities where religion plays an important role, people may attach more importance to messages from religious leaders than to those concerning prevention based on sexual behaviours (Maulana, Krumeich, & Van Den Borne, 2009) We previously reported certain geographical variations in health care utilisation in France (Valle´e et al., 2010) , but such studies have never been conducted on HIV testing. In the literature, a recent study on neighbourhood effects on HIV testing in Los Angeles County found significant geographical disparities (Taylor, Leibowitz, Simon, & Grusky, 2006) . Another study, albeit ecological, showed that people living in the most materially deprived areas were less likely to have been tested for HIV during their lifetime (Singh Setia, Quesnel-Vallee, Curtis, & Lynch, 2009) .
Our study shows that the area-level effect for women observed in the null model is fully explained after the introduction of both individual and area variables. In men, the geographical variation in HIV testing across neighbourhoods observed in the null model is no more significant after individual variables are introduced. So, the wide between-neighbourhood variability observed in the testing rates in our study can mostly be explained by a compositional effect more than by a contextual effect, particularly for men. Of course, this distinction between compositional effect (related to the residents' individual characteristics) and contextual effect (related to the characteristics of their neighbourhood of residence) may appear artificial and of a somewhat simplifying nature. Indeed, for some authors, the two effects are inextricably bound together: ''People make places and places make people'' (Cummins, Curtis, Diez-Roux, & Macintyre, 2007) . This distinction is used here as a reductionist framework suitable for performing proper statistical analyses.
Studies conducted in other countries report that foreign-born people are less likely to seek medical assistance or preventive care, such as cancer screening, than native-born citizens (Brown, Consedine, & Magai, 2006; Cunningham, Ruben, & Narayan, 2008) . We found a significant difference in HIV testing rates according to people's migration origin. Following the French health policies instituted in 2003, it was already known that male immigrants from countries where the HIV/AIDS prevalence was high were more likely to get tested than French-born individuals (Le Vu & Lydie´, 2008) . In our survey, 78.5% of sub-Saharan African people had been tested versus 39.7% of North African and 46.6% of people from other countries (p B0.0001). The comparatively low HIV testing rate among North African immigrants may be linked to the traditional and religious environment in their countries of origin, where strong taboos with consequent stigma are associated with AIDS and create barriers to accessing HIV prevention, testing and treatment (Remien et al., 2009) .
As regards French natives born to at least one foreign parent, our analysis is the first in France to have been obtained from a representative, population-based health survey, since they are largely invisible in routine statistics and most surveys, including in the field of HIV/AIDS. However, it would seem important to study and take account of this population group in France, the European country with the longest and most important history of immigration since the beginning of the twentieth century. First, because of this history, 11% of the French population was born to at least one immigrant, and we estimated that they account for 17.7% of the population of the Paris metropolitan area. Second, being younger than the French general population, they are proportionally more often in the active sexual period of their lives and are (or should be) particularly concerned about sexual health and care, including HIV/AIDS issues. Third, recent social surveys indicate that their SES is, overall, worse than that of French people born to French parents, even if a majority of them was born and raised in France. They are children of parents of various origins and cultures (mainly Southern Europe and French-speaking countries of North and subSaharan Africa) and their social status is somewhere between the second-or higher-generation French and immigrants. For the first time in France, our results show that some of the men in this group are also underprivileged in terms of HIV testing. This is observed in a model adjusted for education level, religious affiliation, the perceived risk of HIV infection and the number of steady relationships. A possible explanation would be that they are more concerned about privacy and the fear for discrimination if the result of the test would not be kept secret Á a justification cited as a main reason for no testing by 15.4% of the population of Paris area, in a regional KAPB study (ORS Ile-de-France, 2005) .
Conclusion
Our results suggest that HIV screening policies should take into account the observed social stratification to ensure that everyone can suitably access and use HIV screening services, including immigrants and French people born to immigrant parents, of whom there are many in France, particularly in the Paris metropolitan area, the most populated, wealthiest (but also socially diversified) and AIDS-stricken region in France.
To promote more systematic HIV test proposals by the caregivers in primary care (Yazdanpanah, Lange, Gerstoft, & Cairns, 2010) should be an effective policy to overcome these persistent social stratifications. First, a French simulation study has showed that one-time, universal, routine HIV counselling, testing and referral would meet the standards of cost-effectiveness . Second, since the French health system already provides universal free HIV testing, regardless of social status, differences may exist because of obstacles other than financial ones (Delpierre et al., 2006) . In particular, knowledge and attitudes regarding infection and prevention, including HIV testing, should play a role in the observed differences. As we know, fear and the anticipation of the social consequences of the disease can be a deterrent to HIV testing or to returning for the result (Obermeyer & Osborn, 2007) . Such attitudes should be changed by disseminating proper information to those more in need (the underprivileged, the immigrants and the French people born to immigrants) when proposing more routinely HIV tests in primary care.
Our results corroborate the new strategy for the prevention and control of HIV for the years 2010Á 2014 recently adopted in France. It recommends the universal screening of the general population with the specific targets to the most vulnerable populations including those who may stay away from the existing screening services.
